Single immobilization stress differentially alters the expression profile of transcripts of the brain-derived neurotrophic factor (BDNF) gene and histone acetylation at its promoters in the rat hippocampus.
Decreased levels of brain-derived neurotrophic factor (BDNF) in the hippocampus are implicated in the pathophysiology of major depression, although the mechanism has yet to be characterized. Epigenetic studies revealed that DNA methylation and histone modifications at the promoter of exons of the BDNF gene are the pivotal factors in the regulation of BDNF transcription. Histone acetylation regulates gene transcription through chromatin remodelling. We examined the influence of a single immobilization stress (SIS) at 2 h and 24 h afterwards on the levels of total BDNF mRNA with each exon mRNA by quantitative real-time PCR, acetylated histone at the promoters of the BDNF gene by chromatin immunoprecipitation followed by real-time PCR, and BDNF protein by ELISA in the rat hippocampus. SIS significantly decreased the levels of total BDNF mRNA with significantly reduced levels of exons I and IV mRNA followed by a significant reduction in BDNF protein 4 h after SIS. Significant decreases in the levels of acetylated histone H3, but not H4, were found at the promoters of exons I, IV, and VI. In contrast, no marked changes in the levels of either acetylated histone or BDNF mRNA and protein were found 24 h after SIS. This study demonstrated the involvement of histone acetylation in the regulation of BDNF transcription by SIS, and the plastic change in histone acetylation after SIS. These findings suggest that stress affects BDNF gene transcription via epigenetic regulation, and glucocorticoid may be involved in this regulation.